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(57) [Abstract] 

[Problem] Photosensitive composition . and uses that pattern 
formation method whose formation ofthethiek film pattern is 
possible with lighting of ultraviolet light or other irradiation are 
offered. 

[Means of Solution] Photosensitive composition which contain 
s pholocurable silazane compound (A), possess (meth) acrvloyl 
group of at least twothe photohardening compound <B) and 
photoinitiator <Q which possess repeat unit which is 
displayedwith below-mentioned Formula ( I ). 

[Chemical Formula 1] 



(In above equation, Ri is basis which includes radically polyme 
rizablc unsaturated group, the R2 and RJ and R4 are same 
mutually, or are basts whichditfers. arc hydrogen atom and 
number of carbon atoms 1 to ? alky! group or ar>1 group ) 
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[Clainxs)] / 

[Claim I] Photi>senMtive composition which designings that pli 
otocurable si tone compound (A), possess (meth) acrylovt 
group of the at least two photohardemng compound (H ) and 
photouuuator (C) which possess repeat unit which isdisplaved 
with below -mentioned Formula < 1 ) are contained as feature 

[Chemical Formula 1 ] 



(In above equation, Ri is basis which includes radically polyme 
rizable unsaturated group, tlie R2 and R3 and R4 are sanx- 
mutually, or arc basis whidiujfiers, are hydrogen atom and 
number of carbon atoms 1 to 3 alkyi group or ary! group. ) 

[Claim 2 J Alter applying photosensitive composition which is s 
tated in Claim I to substrate,irradiating irradiation to coated 
surface, hardening patterned domain on substrate. the after that 
uncured photosensitive composition with developer dissolution 
and removal formation method olthe pattern which designates 
that it does as feature. 

[Claim 3] Alter finishing dissolution and removal which is stated 
in Claim 2, ihefbrrnation method of ceramic pattern which 
designates that partem winch is acquiredis heated as feature. 

[Description of the Invention] 
[(XX) I] 

[Technological Field of Invention] This invention is something 
regarding pattern formation possible photocurable composition 
and thepattem formation method which uses that with lighting 
of irradiation, this imention is useful in technologies Held 
which tbims thick film pattern which nossessestlie desired 
shape on substrate. 

[0002] 

[Prior Art] As forsila/anc compound, it is informed, is reported , 
with Japan Unexamined Patent Publication Hei 6 - 2W 1 8 
disclosure etc thatthe very hard ceramic coating is acquired bv 
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heal treatment Rut. sila/ane compound which is reported bv 
tliese Japan Unexamined Patent Publication gives dense tilin 
whichis superior in heat resistance and abrasion resistance with 
heat treatment . but it in n» nsomething winch possesses 
photosensitive. Ciranting photosensitive to composition which 
includes si lupine compound, various technologywhtch tomis 
Lvramic pattern by photolithography is informed 

Decomposition reaction of Si-N bond due to acid was utih/ed thi 
ng 

In Japan Unexamined Patent Publication Slviwa o2 - 22224d di 
closure, photosensitive composition which consists of photo 
acid generator . silazane compound and thephenol novolak 
resin is proposed. .As for this, acid which occurs due to exposure, 
disassembles the Si-N bond, teams silyi alaihol group and 
amine group, etc utilizes fact that thesolubility for alkali 
solution or other developer increases. Because content of 
silazane compound is low. when it tries to obtain thecoating of 
ceramic with heat treatment only very thin film it canat quire 
this photosensitive composition 

Photosensitive of Hi \7c resin vrjs utilized th:nj 

In Japan Unexamined Patent Publication Hei 02 - 42^ I disclos 
ure, photosensitive composition which consists of acrylic 
polymer and di.izo resinwhich [Kssess silazane compound and 
carboxyl group is proposed. Tins is something which utilizes 
photosensitive of diazo resin. With illumination causes 
polvmerization there is not a property which mlhe acrylic: 
polymer in this phot osensilive composition. In addition, when 
content of silazane compound tries will be low. to obtainthc 
coating of ceramic only alter all very thin film it can<icquire. 

Photooxidation reaaion ot si laziine connection was utilized thi 
ng 

With Japan Unexamined Patent Publication 1 lei l > - 230576 dis 
closure . Japan Unexamined Patent Publication Hei 9 - 230600 
disclosure , Japan Unexamined Patent Publication Hei ( > - 
232307 disclosure and Japan Unexamined Patent Publication 
Hei 9 - 232538 disclosure, it iiradiates theshort wavelength 
ultraviolet light (193 nm) with ArF laser to coating of silazane 
polvmer. develops with the developer, method which obtains 
ceramic film by fact that it heatswith higli tetnperature is 
proposed. As lor tins, whe n silazane connection absorbs short 
\\a\elength light of wavelength 220 nm or le.-s, the oxygen 
molecule and water molecule and photooxidalion reaction 
happen, it is something whichu Ml izes tact that siloxane 
crosshnking it does. While content of silazane compxmd is 
high regarding technology which isdisclosed in these Japan 
Unexamined Patent Publication., there is a problem that special 
equipment isnecessary as light source of short wavelength 
ultraviolet liitfit. 
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Photosensitive of photosensitive poly silicic derivative which p 
ossesses ( Si- Si) connection was. utilized thethmg 

With Japan Unexamined Patent Publication Hci 1 0 - 305 1 (•> dis 
closure, photosensitive poi\ sdane denvumt which possesses ( 
Si- Si) connection is svnihesizedlrom polysilazane compound 
and dehydrogenation catalyst, by tact that ultraviolet light 
illumination it does, theniethod which causes reaction of 
imcrrnolecukir is proposal to coating. There is a problem of 
high cost due to dehydrogenation catalyst in this technology 

[0X)3j 

[Problems to be Solved by the Invention] This invention is som 
ething which designates that photosensitive composition . 
anduses that pattern formation method whose formation of 
thick film pattern is possible with thelighling of ultraviolet 
light or other irradiaDon are offered as problem. 

[0004] 

[Means to Solve the Problems] This inventor, in order to soke 
above-mentioned problem, result ofthe diligent investigation, 
discovered fact that quite it is effective, to contain thespeciiic 
silazane compound, this invention reached to completion. 
Namely, this first invention is photosensitive composition 
which designates that photocurnble silazane compound (A), 
possess (meth) acrydoyl group of at lctst two photohardemng 
compound (B) and photoinmator (C) whichpossess repeat unit 
which is displayed with below-mentioned Fomiula (1 )are 
contained as feature. 

[0005] 

[Chemical Fomiula 2] 
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[0006] (In above equation. Rl is basis which includes radically 
polvinenzable unsaturaietl group, the K: and R3 and R4 are 
same mutually, or are basis whichdiflirs, ;ire hvdrogen atom 
and number of carbon atoms 1 to 3 alkyi group or aryl group. ) 

As tor this second invention, photosensitive composition of thi 
s first invention was applied to substrate rear. Irradiating 
irradiation to coated surface, hardening patterned domain on 
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substrate.lhe alkr th;it uncurod photosensitive composition it 
is a formation method ui partem whichdesignates thai 
dissolution and rcnxnal it does as feature with developer . as 
forthis 3rd invention, alter finishing dissolution and removal in 
this second invention, the it is a formation methixl ofceramic 
pattern which designates that partem whichis acquired is heated 
as tea litre. 

[0007] 

[Embodiment of Invention j Below, this invention is explained i 
n detail. 

.eire. photocurable silazane compound (A) 

Photocurable silazane compound (A) in tins invention has repea 
t unit which is displayed with thebelow-mentioned Formula (1 ). 

[0008] 

[Chemical Formula 3 J 
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[0(K)9] (In above equation, Rl is basis which includes radi ail ly 
polvmerizable unsarunited group, tiie R2 and R3 and R4 are 
same mutually, or are basis which differs, are hydrogen atom 
and number of carbon atoms I to 3 alky] group or aryl group. ) 

[0010] Desirable Rl in aforementioned Formula ( t) carbon num 
ber is alkenyl groupof 1 to 3, furthermore is preferably vinyl 
group. RJ and Rj, and R4 in aforementioned Formula ( 1 ) are 
samemutuaJly. or are basis which differs, desirable example, is 
the hydrogen atom and methyl group or phenyl group. 

[001 1 ] Compound (A) below-mentioned Fonnula (2) . is somet 
rung which possesses thereneat unit which is displayed with (3) 
or (4) with desire. 
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[0013] (In above equation, Rs is basis which includes radically 
rxilvmenzable unsaturated group, the R(>and R~ is same 
mutually, or is basis which differs, is the hydrogen atom and 
number of carbon atoms 1 to 3 alkyl group or an I group l 

[0014] 

[Chemical Formula 5] 
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R 



[0015] (RK R 9 .SrJ:R10|^5L^lz^-r35^A^Xl3: 
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[0015] ( Rs and R9 and Rio are same mutually, or are basis wh 
ichdifrers. are hydrogen atom and number of carbon atoms 1 
to 3 alkyl group or aryl group. ) 

[0016] 

[Chemical Fonnula 6] 



[0017] ;r'' q' J ac<R M iii:LHi|^-T3i> 

hfrXlt%U%&T'hil . 7f£J£ T . 1-30)7 

[0016] ITj^lt , 2 ■ I^JiltSftf^ L^RWiJ££&# 1 

ffittt (2[ „ ;3) XI* 4 j lCfclf&R6, R 7 . R 
f . R 9 , R 10 . R 1: . R 13 S'JR 14 I^5^I=^~T5!) 



[0017] (Ri i, Ri: and Ri.; and Rl4 arc same mutually, or are t 
hebasis which differs, arc hydrogen atom and number of 
carbon atom> I to 3 alkyl group or aryl group \ 

[0018] Desirable R^ in aforementioned fonnula (2) carbon num 
her is alkenyl groupof 1 to 3, furthermore is preferably vinyl 
group. Aforemenlionetl Fonnula 1 2 1 . Rh . R~ . Rs . Ro,the 
Rio. Ri ]., Rl2 and Ri3 and Ruin (3) or (4) arethesamc 
mutually, or arc basis which differs, desirable example, isthe 
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hydrogen atom and methyl group or pheml group 

[00 N] When quantity of repeat unit of above Formula ( 1 1 m c 
ompound (A) is designated asthe a. quantit> of repeat unn of 
above Formula (2) is designated as theb. qu;mtir> ol repeat unit 
of above Formula (?) is designated as c.the quantity of repeat 
unit of above Formula (4) being designated as d. then is integer 
of I or more, b and e and d in each caseare integer of 0 or 
greater. Desirable a, b, c and d fa - b) till up (a - b - c - d) 
0.03, iurthermoreit is a quantity which tills up prelerablyU * 
b) (a > b ( c - d) 0.05. 

[0020] Because this compound (A) has had radically polymenza 
ble unsaturated group, irradiation polymerizes isirradiated easily. 
Tlus compound (A) of also, changes easily in ceramic by 
heating withthe high tenpei-ature. 

[002 1 ] Silazane compound (A), also being a straight chain u ma 
y be a cyclic, construction where thelmear structure and ring 
structure exist together in intramolecular it d(x 4 s, to be it 
ispossible, jointly using silazane compound of straight chain and 
both of thesilazane compound of cyclic is good. 

[0022] Weight average molecular weight where silazane compo 
und (A) is desirable is 300 to 50,000. is more preferably 5(H) to 
20.000, furthermore is preferably 1 ,000 to 10,000. When 
weight average molecular weight is under 300, silazane 
compound i A) of low molecular weight is easy todo 
volatilization in heat treatment at time of partem formation 
which it mentionslater. In addition, when molecular weight 
exceeds 50,000, contrast of palternbecomes bad, there is a 
possibility Ixiundjiry of pattern becomingthe indistinct. 

[0023] It possesses circ. (meth)acrylic Royjpl 1 basis compound 
(B) 

C ompound ( B) which possesses (meth) acrylic group of at least t 
wo m this invention Icnnsthe crosslinked structure with lighting 
of irradiation, solubility to developer ofthe photosensitive 
composition of this invention it is something in order to 
decrease. Desirable embodiment doing, trimethylolpropane tri 
(meth )acrylate . pentaerythritol tn (nxith)acrylate , A 
urethane acrylate of polyglycid>1 ether of epoxy group of 
qxixy group of glycerine tri (nx!th)acrylatc , the 
dipenraerytJintol tri (nxlh)acrylatc , tris ((meth)acrvioxy 
ethyl) isocyanurate . pentaerythritol tetra ( meth )acryl ate . 
d.pentaerylhntol tetra (nx-thiacrylate . dipent;icr>thntol penta 
( meth lacry late , dipentaerythnto! hcxa (ineth)acryla!e and 
the bisphenol A type epoxy resin and epoxy (meth)acrylate 
and phenol novolac type epoxy resin which consist of (meth) 
acrylic acid andthe epoxy (nx?th)acry late and polyhydric 
alcohol which consist of (meth ^ acrylic acid and epoxy 
(tneth)acrylate and polyhydric alcohol winch consist of {meth ) 
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i*c-r> he acid and adding give idyl (ineth)acrylatc loihe «irho\\i 
group ot <<cniic polymer which has ciiK>xyl iirxaip. a jct> !u 
|x>l>mei etc uhich containsthe (nieth) aLi>hc gmnp which is 
acquired there in. 2 kinds or morejouith u>ini: ihoe compound 
does not become inconvenient. To i)bt,nn photi>senMtt\e 
comj»smon which is supetiorin developing: beha\ tor, iuixiny 
these, thoseuhich possess (meth) acrvloyi group of.* in 
intramolecular are desirablc.the epoxy group of phenol novolac 
type epoxy resin and epoxy (meih)acr\1ate and 
dipentaemhntol hex.i ^methiacryiate which consist otihe 
(ineth) acrylic acul are desirable. 

[0024] Regarding to this invention, ratio of compound ( B) whic 
h possesses (meth)acrylic group of these at least two is 1 0 to 90 
wt° o vis-a-vis tola! ol (A) and (B). When it is little in 
comparison with |0 wx% , contrast of patternbeoomes bad 
either. yi»u am see tendency where boundary of 
patienibeconies indistinct, when quantity which exceeds 90 vvt% 
is added,ratio of sikcane c(Mrrpound low or, when doing heat 
treiiimeni . Urn thickness of thecerarrac film which is acquired 
thin. Desirable ratio is 15 to 80 wt% turthermore is preferably 
20 to 70 wtV 

[0025] circ. photoinitialor (C) 

It is something in order phon>initiator iC I in this invention gen 
erates radicaldue to lighting of irradiation, to start 
polymerLration of thcphotosensilive composition of this 
invention As desirable embodiment, 2 - hydroxy - 2 - methyl 
- 1 - phenyl - 1 - propanone , thel - (4 • isopropyl phenyl) - 
2 - hydroxy - 2 - methyl - I - propanone . 2 - methyl - 1 - 
(4 - (mechylthio) phenyl) - 2 - morpholino - I - propanone , 
diketone systemlike acetophenone rype and phenyl methoxy 
diketone like 1 - hydroxy eye lohexyl phenyl ketone ;ind 
benz>'l dimethyl ketal you canlist thiovinthone type like 
combined ase of oornbined use, 2,4-di ethyl thioxanthone and 
theethyl p-<iimethyIaminoben/_oate of isopropyl thioxanthone 
and ethyl p-dimethylanunolx-nzoate. A more desirable 
embodiment is 2 - methyl - 1 - (4 - (methylthio) phenyl) - 2 - 
morpholino - 1 - propanone and blend oft he 2,4-di ethyl 
thioxanthone. Mixing or 2 kinds or more with alone, you can 
use these photoinitialor. 

[0<>2ft] Proportion where photoinitiator (C) is desirable is 0. 1 to 
20 weight' \iva-vis thctotaj of comp.mnd (A) ;ind compound 
(1^1. is more preferably 0.5 to 10 weight 0 o. 

[002""] Photosensitive compoMiion ofthi . first invention. c>ngi 
nal characteristics inside range whichdoes not decrease 
considerably, thermil polymerizati on initiator . solvent, filler, 
the leveling agent , can contain foam inhibitor it thermal 
poKmen/ation inhibitor etc due to desire. 

[002KJ .arc. themiil polymen/ation initiator 
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lliLMTiwl poiv-menzaiion inilialor crosslink densitv ol pholosen 
sitive composition of this first invention is something 
uhichposscsscs effect which improves, there is a di-t-butvl 
peroxide . a dicumyl peroxide or other peroxide . a 
ay.obisis<>but>Tonitri]e and a 2.2 - azobis (2.-Kli methyl 
valeronitrilc) or other azo compound as desirable embixiimenl 
proportion where thermal polymerisation initiator is desirable, 
total amount per 1M parts 0.) to 10 part of photosensitive 
composition, is the more prelerably 0.2 to ? part. 

[0029] .cnv. solvent 

In photosensitive eompostlion of this first invention, solvent i 
s effective to improvementof painting property, and 
improvement of workability when adjusting tliemembrane 
thickness of pattern which is formed with method which in 
addition ilmentious later, is effective. There is a toluene . a 
xylene or other aromatic hydrocarbons , a acetone , a 
methylethylketone , a methyl isobulyl ketone . a 
cyclohexanone or other ketones . a dioxanc or other ethers . a 
ethyl acetate . a butyl acetale . a ethyl cellosolve acetate . a 
propylene glycol rnono!-rieth\! ether acetate or other esleis . a 
ethanol and a isopropanol or other alcohols as theembodiment 
where solvent is desirable. 

[0030] .arc. filler 

Killer when improving mechanical property of pattern which ha 
rdens thephotosensitive composition of this first invention is 
effective, there is a fumed silica and a glass frit etc asthe 
desirable embodiment. 

[003 1 J .arc. preparation method 

It can manufacture photosensitive composition of this inventio 
n. easily by mixing theabovenrientioned component with lixed 
method . 

[0032] .arc. implication method 

Method which applies photosensitive composition of this first i 
nvention on substrate is goodbeing method of prior public 
know ledge. .As preferred method, there is a for example spin 
culling . a barcoat . a dip coating . a roll coating and a spray 
coatmgetc photosensitive composition of this first invention 
am be applied, is a glas- . a silicon and amctal etc m desirable 
substrate . When solvent is combined to photosensitive 
comrxisition ot this fust invention, atterapplication heat 
treatment is done and solvent in coating is removed. Especially 
it docs not limit heating condition in order to remove solvent. 
In order to prevent disassembly of photoinitialor and thermal 
polymcn/ation it isdesmible to ircike KH) "C or below 
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[O033J When appivmg photosensitive composition of this first 
invention, desirable film thickness is the 0. 1 to 4 in. is more 
preferably 0.5 to 3 in. furthermore is preferably 1 to 2 m 
When film thickness 1 , ihm in comparison with 0 1 m . at 
time otlater mei .turned development exposed part melting, 
there is a possihlitythe shape of panem chanting, with film 
thickness which exceeds the4 m, (here is a possibility crack 
occurring when lilm otthe ceramic was formed with heat 
treatment . You can adjust film thickness of coating, easily by 
adjusting solid component eoncentrationof photosensitive 
composition. 

[0034] .cue. curing method 

Irradiating irradiation to coated surface, it can designate photos 
ensitive composition whichwas applied on substrate this way. as 
pattern which possesses the desired shape by hardening 
patterned domain on substrate. As lor irradiation, generating 
radical from photoinitiator in this invention, ifit should haw 
been a light beam which can supply energy which isnecessary 111 
order to polymerize compound (A) and compound (B). 
desirableexainple, ultiaviolet light . X-ray. 1011 beam and 
electron beam etc is light source where irradiation is deniable, 
is mercury lanip , metal halide lamp . the xenon lamp and 
tungsten lamp etc. As method which irradiates selectively 
irradiation to desired patterned domain, through thephotomask 
of negative type from ray light source or planar light source of 
irradiation there is amethod which from point light source of 
method and laser beam or other irradiation which irradiatethe 
irradiation vis-a-vis coated surface directly irradiates irradiation 
to thedesired patterned domain. 

[0035] Development 

Irradiating irradiation as description above, removing un cured p 
hotosensitive composition thecoating which selectively it 
hardens desired region by contacting with thedeveloper, it can 
form desired pattern. Desirable developer, organic solvent 
and alkaline aqueous solution or is these mixed solution. There 
is a ethanol . a isopropvi alcohol . a acetone and a 
mcthylelhylkctone etc as embodiment wherethe organic 
solvent is desirable, there is a sodium hydroxide , a potassium 
hydroxide , a sodium carbonate and a potassium carbonate or 
other aqueous solutionis embodiment where alkaline aqueous 
solution is desirable. 

[0036] Heating 

Dissolution and remold alter doing uncured part, as description 
above ceramic pattern am befonned by healing pattern which 
is acquired. Desirable heating temperature is 400 °C or higher, 
substrate and ceramic pattern making tlietemperature or lower 
which |iroperty change is not done are desirable. Furthermore . 
temperature nse or cooling condition is not 
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L-spo:iall>resiriction and it'atlju^i appropriate] y according to 
pattern whichis formed, it i> good Because generally., extent 
and local thermal stress where nKTiibrane thickness is huge 
areeasy to occur, it is desirable to make velocity of temperature 
use andcoolmg small, material of ceramic which is formed b\ 
controlling atnx>sphere vvhenheattng appropriately, with 
heating can be controlled. It is possible, to make silicon nitride, 
by heating under for example nitrogen atmosphere it canmake 
silicon dioxide by heating under atmosphere or other oxidative 
airnosphere It is desirable in thickness ot partem in heating 
front and backand object which makes change of dimension 
small to heat underthe oxidative atmosphere 

[0037] 

[ Working Example(s)] Below, with Working Example and Com 
parative Example , you explain from this invention concretely, 
material which you use below-mentioned son is particular. 

* CERASET SN ( rank side Ltd. make tradename ): vinyl group- 
containing poly urea silazane compound [compound (A)] 

* Aromcs M-305 ( Toagosei Co. Ltd. (DB 69-056-9892) mak^ 
tradename ): pentaerythntol triacrylate [compound (B)] 

* Aronics M-400 ( Toagosei Co. Ltd. (DB 69-056-9892) make 
tradename ): dipentaerythntol penta and hexa acr>'late 
[compound (B)] 

* Aronics TO- 1068 ( Toagosei Co. Ltd. (DB 69-056-9892) ma 
ke tradename ): phenol novolak epoxv acrvlale [compound 

m 

* Aronics TO 1069 ( Toagosei Co. Ltd. (DB 69-056-9892) ma 
ke tradename ): phenol novolak epoxv acrylate [compound 

m 

* lrgacure907 ( Ciha-Cjeigy Japan Ltd. (DB 69-352-1 168) make 
tradename ):2 - methyl - 1 - (4 - (methylthio) phenyl) - 2 - 
morpholino - 1 - propanone [j>hotoinitiator (C)] 

* Kayacurc DETX-S ( Nippon Kayaku Co. Ltd. (DB 69-054-74 
68) make tradename ) 2.4-di ethyl thioxanthone 
[photoinitijlor (C)] 

* Ruorad f'C-POCi Sunutonx) 5M I muted (DB 69-059-971 7) 
make tradename Y. fluorine type leveling agent 

* F'luorad FC-W ( Sumitomo .VM Limited (I )B 69-059-9717) 
make tradename ): fluonne type leveling agent 

* PGMAc: Propylene dvcol nxmomethvl ether acetate [solven 
t] 
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* MKK. : Methylelhvlketone j solvent] 
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[003S] (Working Example 1 ) "CERASET SN" Mixing ' Huorad 
EC-1 70C.'" 0. 5 pan 7 0 part and " Aronics T< X- I0o l >" .1 u part . 
"Irgacure^O 7 " 5 pan . " Kayacure DETX-S" 2 pan . as 
PGMAc40 0 part . and leveling anient it imnufactmed 
thephott^Liisit 1 w composition. As substrate it applied 
photosensitive composition making use of glass substrate of 
thelhickness 2 mm, with spin coaler . it dried 10 nun by 
keeping with SO T. It exposed vis-a-vis this coating, making 
use of mask aligner MA - 10 ( Mikasa KK make), ihnxighthe 
negative original integration exposure dose nude t(HX> nil. 
This substrate 2 min was soakeo! in acetone, dissolution and 
remorai artei domgthe unexposed pan. heat treatment was 
done, heating condition made 5 hours applying 500 C lrom 
roan ternperarure, I houi after keeping. cooled to 10 hours 
applying room temperature. When external appearance of 
pattern which it acquires m this way is observed .the pattern 
which is similar to negative original was acquired. When film 
thickness of pattern was measured due to surface roughness 
gauge, film ihicknesswas 1.5 m pencil hardness of pattern 
when it measured according to JIS K5400. nukmguse of 
Mitsubishi Pencil make L'ni. it was a 9H. 

[0039] (Working Example 2) "CERASET SN" 80 parts and '* A 
i onics TO- 1068" 2 0 pan . as photoinitiator "lrgacure907" 5 
part . " Kayacure DETX-S" 2 part .as solvent mixing " Fluorad 
FC-430" 0, 1 part as MEK 50 0 part , and leveling agentit 
manufactured photosensitive composition. Next, other than 
using this photosensitive composition, pattern was formed to 
similar tothe Working Example 1 . When external appearance 
of pattern which it acquires in this way is observedLthe pattern 
which is similar to negative original was acquired. When film 
thickness of pattern was measured, film thickness was 2.0 ni 
When penal hardness of pattern was measured, it u as a 911 

[0040] (Working Example 3) "CERASET SN" 4 0 part and " A 
romcs M-400" 5 0 part , " Aronics TO 1 068" 1 0 part , 
"Irgacure907" 5 part . " Kayacure DETX-S" 2 part .as solvent 
mixing " Fluorad EC- 1 70C" 0. 5 part as PGMAc40 0 pan . and 
leveling agentit manufactured photosensitive composition. 
Next, other than using this photosensitive composition, pattern 
was formed to similar tothe Working Example I . When 
external appearance of pattern which it acquires in this way is 
observed.lhe pattern which is similar to negative original was 
acquired. When film thickness of pattern was measured, film 
thickness was 0.7 m. When pencil hardness of partem was 
measured, it was a 911 

[004 1 ] ( Working Example 4 ) "CERASET SN" Mixing " Fluorad 
FC-170C" 0. 5 pun 7 0 part and " Aronics TO 1069" 2 0 part , 
" Aronics M-400" 10 part „ "lrgacure907" 5 pan , " Kayacure 
DIi PX-S" 2 pan . as PGMAc40 () pan . and le\eling agent 
itniunifactured photosensitive comjv>sition As substrate it 
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applied photosensitive composition making use ol 'glass 
substrate of thethickness 2 niti with spin coater . in SO C I* ' 
min it dried by factthat you keep it exposed vis-a-\is this 
coating, making use of mask aligner MA - 10. through the 
negan ve onginal integration exposure dose made 1 (K)0 ml 
This substrate 5 mm was soaked in mixed solution of ! 0 n 
sodium hydroxide water solution . ethanol =1:1 and by ihetact 
that 11 rubs lightly, alter removing unexposed part heat 
treatment wasdone. heating condition made 5 hours applying 
500 X from room temperature. 1 hourafter keeping. u\)led 
to 10 hours applying room temperature. When cxicrnul 
appearance of pattern which it acquires in this way i>. observed, 
the partem which is similar to negative original was acquired 
When film thickness of partem was measured, film thickness 
was 1 .0 m. When pencil hardness of partem was measured, 
it was a 9H. 

[0042] (Comparand Example 1 ) As silazane compound mixing 
" Fluorad FC- 170C" 0. 5 part poly perhydro silazane < Tonen 
Corporation (DB 69-037-5139) make) 7 Opart , " Aronies TO- 
1069" 3 0 part . lhc"lrgacure907" 5 part . Kayacure DETX- 
S" 2 part , as PGMAc40 0 part , and leveling agent 
1 1 man 1 1 tact ured phclosc nsitivc composition Next, other than 
using this photosensitive composition, pattern was formed to 
similar tothe Working Example 1 . When external appearance 
of pattern which it acquires in this way is observed.hardening 
exposed part because of insufficient portion which is 
beendissolving with exposed part to be many could not acquire 
pattern whichis similar to negative original. 

[0043] (Comparative Example 2) "CERASET SN 1 ' 100 parts a 
nd "irgacure907" 5 part . " Kayacure DETX-S" 2 pan . as 
solvent mixing " Fluorad FC-1 70C"0. 5 part as PGMAc40 0 
part , and leveling agent it manufactured photosensitive 
composition. Next, other than using this photosensitive 
composition, pattern was tbmied to similar tothe Working 
Example 1 . Wlien external appearance of pattern which it 
acquires in this way is observed,hardening exposed part because 
of insufficient portion which is beendissolving with exposed part 
to be many could not acquire pattern whichis similar to negative 
original. 

[0044] (Comparative Example 3) "CERASET SN" Mixing " Flu 
orad FC-170C' 0. 5 part 7 0 part and " Aronies TO-10o9" 3 0 
part . as PGMAc40 0 part . tlie and leveling agent it 
nianutaetured photosensitive composition. Next, other tlian 
u:.ing this phot sensitive composition, pattern was formed to 
similar tothe Working Example 1. When external appearance 
of partem which it acquires in tills way is observed, h aid en ing 
exposed part because of insufficient portion which is 
beendissolving with exposed part to be nnny could not acquire 
pattern whichis similar to negative original. 
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[0045] 

[Effects of the Invention] Ikvause photosensitive composition 
of this first invention shows photosensitive where silazane 
compound (A) andthephiHohardcning compound (B) arc 
satisfactory, with conventional method pattern of thick 
fUmwhich is a impossible can he termed easily with this second 
invention or (his 3rdinvention. Especially, according to tins 
3rd invention, ceramic thick film pattern can he tormedeasdv. 
It is useliil as coating to which as for pattern which is nuquiredby 
this 3rd invention, pencil hardness is large, protects substrate 
or theelectronic circuit and electronic part which are produced 
on substrate. 



